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(54) SEMICONDUCTOR DEVICE AND MANUFACTURE THEREOF 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor device which can 
be applied to a semiconductor element having electrodes located close to 
the four corners. 

SOLUTION: The semiconductor device includes a first insulating film 19 
formed on the main surface of a semiconductor element 10 where a 
plurality of element electrodes 11 are arranged, a first conductor layer 28 
formed on the film 19, a second insulating film 22 formed on the film 19 so 
as to cover the layer 28, and a second conductor layer 33 formed on the 
film 22. At least one of a plurality of first conductors on the layer 28 is 
connected electrically to an electrode 1 1 , and at least one of a plurality of 
second conductors on the layer 33 is connected electrically to the at least 
one of the first conductors. 
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gp & s tts * -a- s * i pa p m ft m * s * i mmm t % 
mib* i siMi izmmm i »«it±c^j«* 

ft, 13138 lE*8Jf©'J>&< t*— SU*«ttl***!S2 10 
MPS* & mi- % * 2 

tu83« 2 isaauit j^j«**u «»©* 2 E*tft*i~ s 

BuEaS 2 BUM t tlX ^ i> ftgHtffi fcs 

iSffiis*oie 1 asaa©^* < t % 1 iusa^ 1 Ma 

ItusBiSifc©* 2 IESgffl'J>& < £ i> 1 ott, iisB'>& < £ 
& 1 ootB 1 B»CWE»2iaP»rtTf*lBiflSlC«Bl** 
ftTV> 3 20 
[itsKI 2 ] Usl3^ 1 JMHKK:«t* SiufB* 1 HPffi 

©±wsg u mimm.(Dm^mmcD a *> < t & 1 
© x=? mm® >ptz < t *> -» * mm $ * s jb 2 h p 

ftluSBSS 2 $6111: 3 & 

iiul3i«&©S§ 2 B»©'i>& < 1 4> 1 ott s mm bT V^ 5 
ilf3'i>& < h * lo©*3mBfc«^fc*lftSft"i^ 
•StjSJjSH 1 C!3iffi©*2*f*£§go 

3 ] buI3^ i mmm&±nmmm 2 mum 

V> 1 6> 3 ©fBJftfr— otf3*©*2»{*^S= 30 

[flt&H 4 ] BMBg 1 *Mf BMiis 
|iJ13*2»f*«?©Bul3iffi±C^fiS,^ft, ful3«iSt©* 

j- mm © € ft ft ft m tn 2 # s w p * * -r s s§ 1 *e« 

^Sffi© * ft ^'ft© ±ffl © ft StiJ * S M P 95 ft 

tui3±H©JHjagi?ftaaiwi3^2i6iiJihs 

ft^T-V* i>it*IB 1 3 ©MftA^-otlB*©** 
ftil. 40 

ca»«iS5] iui3«s©«^«;®±s • ; eft^ft^©± 

buIBm U T ^ # ;i/©'J>& < 4: 1 ^>teu ituIBsl 1 £&JB 
K «*L#J CSM*;* fit V> * £ 4: ft^ft fctS If *a 1 * 
£> 4©MftA>— ofcfB«8©iMW*^K. 

■e s «t a t«5«3» 2 ««i±£j&j«3 *u *«4»»ft 

(i b < '#ttft^ U tu83^ 2iBi^«ftga«®Mi:> 
«[ifrv^Sit:ft^«i:f 5»*« 1*^ 5©{5Jft*>- 50 
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ot|3«©**f*«So 
[11*117] aa©«?SHA 5 13g$ftfc^fflft*t 

a fam? ft ffl^-r s is t s 

SuIB^BW^^SIIW^ft^ft©^^ < 4)— gPftSfcB 

eta mv*m»m*<Dmm3im±izmmm 1 

itl^MtSiSi:, 

iR^ft?.* 1 EitH ftSu!3^ 1 tt»K±fc:»JEdt1-3iS 

irffise i iB*uicD'j»Et < h^-eBftmtB^-a-Sckai-s 
ffjiBag i EiHui ftsa m 2 $e«Mft miBM 1 mmm±iz 

its 2<6«K±c?iiaat ani^ 

mi IB* 2 E«gJ| tS^et) ICSEH * ft 5 ^MB«a ft b9IB» 
2 !6IMt±K:j&jfcf 5 xfi t ft^^-T 5 *«{*^e©« 

[tt^ii 8 ] iui3* i mmm^mt s isb, 

SU!3fflm©«^SSftmtB^# 5 <t d i:, iuI3*#{*« 

? ©B5f3±ffl± c* i mmmmmt sist, 
«fia»*©*?«8i43«to t «iiB» i iftiM ftaa <t a 

Huf3**f** : ?©iIl3^H±tiSife«'14tt'*4ft±i«1- 

mJl3«ii©«?Sffi©^ft^ft©±.®© , 1 3 *gPftMtB$ 
# 2> UPgPft tuI3M$itt»*4^ff^ bs -f-ftic iotii 
8B±® ©ffljagp ftS a tul3H 2 M«« ft Hul3S6$t«*4^ 
?»MtSigJ:, 

e ti3tt©**f*«s©iei*&o 
9 ] * i mmm^mm-t sxii©^ t- 1 , 

» y -y W-TS/n- U7^^ ^ftijIBa^©*?* 

®© j eft j eft©±}cjKfiS;-rsxfift$ e> t-a^-r i: 

ItfirtRtf SAMS* 6 *fct± 7 C13«8©^^*^S©« 

[»*IM 1 0 ] Sul3* 1 IBitaMfe^fiK-rsxg^ Su 
E^'JT^^MI-? i.at^ ^^rftfflV^Tfj§3* Ufi 

ft^M-rsxghft^-rssf*^ s ci3«©*##^ 
a©M3t^& 

[»#JH 1 1 ] mr33^gB«ffiO'J>5& < tfe-ggftStti 
$t5i9C«2 EMU! ft «v \ *Stt«'*4 ft tt b < ft 

tt ft #-r « akm ft tuiB« 2 £»K± t ff^-r s x?ift 

$ 6 tfl^f *W*JH 6 9 ©Mft* 1 — oldBtt©* 
2»f*«g©«aji^ffio 
[If *il 1 2 ] WIB»StB±Cffl|#-^*»^t 

% nt * e> fc s^-r s i o t i3*©*2»#^s 

[0 0 0 1] 
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[0 0 0 2] 

[t£*©*«*j] i£^s «?««0/JNS{b4b'«tVias«t6^ 
©fc«>ts **W^«©'J*ffl<b^B^j**©lt^b k k 

'J— ffl^y^r— ^kbTiiLOC ( U — F • -ty ■ =f-y 

— F) s ^S^IiTABf- y%mmi,tz/j.&GA (v 
^ p • •yU-yK-71/'f, '-tf jt¥ 06-50 

440 s^mM) m^^^^-^m^m^nx^ 

[0 0 0 3] HTs @6 (a) *S«tW (b) &#HBbte 
#^*©/zBGA£^fc**f*i!<?g (WTs r //B 

GAj kv^do ) 43«tw-toaS5fi*ffi*SiWt-5. 
[0 0 0 4] El 6 (a) f±> «©/iBGA 1 0 0 ©Df 

H6 (b) fct, 16 (a) CD 
b-b' mmWQ-oXWWlhfz £iB G A 1 0 0 ©E**^ 

[0 0 0 5] likJfeCD/z B G A 100 «U *a»#**ilS& 
gP^I*)jabfc^#f«^ (*fc(i*W*^>V7") 1 0 1 

fifti? i o i coiH±tiS(t6nfcb^ j p*^ 

103k <K5M4*J1 1 0 3±teMl&£tlfz 

mm^>- \-&.<Dmm®^>- h i o 2 tssit^ 

So EfaUE&^-h 1 0 2{±, 3«#9U lOCiot* 
agffclS^l 0 1 CJft^tltl^. 
[0 0 0 6] EJSSEIB&S'— M02 tt&JgE& 1 0 7 £ 

mx.xa t> s ^reih l o 7 id i o 6 mm 

^n-cuso tmnmi o 6t±> &jse§§i o n^m 

M£tlT^Z,ffifr\)—Y 1 04Sr^LTs ^zff**? 1 
0 l©iHt^^ttTVNi.^ : fmffil 0 5 kS^CS 
JfUfttg^tlTUSo WtlHlS&^— h 1 0 2CD±C 
fcfc, &1SE& 1 0 7 £«^fl.gB*ffi 1 0 6 ftHtBTT S V 
)W—Ui>X F 1 0 8fiWl&£fcX^Z><, StBbTV^S 

^S5«l i o 6 ©± t {±^H*-;i/ 1 o 9 tfg&^sft-r 
[0 0 0 7] mBGA l 0 oo«ii*atftBliK-r 

5o *1\ £*frsu i ox^^tix\^mmm^>- 

F 1 0 2 1 0 1 ±fc<£3W4$£Ji 103^/1- 

utt&ts, fgswwsi o 3i±, mmMnt^mm 

ZtlX&*), Jg*«ffe^*b-tV^S„ mftZft&SM® 
SSv- M02 CB\ ^Rift 10 7k, &JBE3SI 1 0 
7i~SM^~^£foT^£;H.£l5S*Il 0 6 k, #SIS 

Mil o 7* i e»ffia$nT^s§u^o-H i o 4k* s: ?» 
[0008] ftHEifti o iizmmznx^zK 
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SBSBi 10 6k, ^iftl^l 0 1 ©±ffl±£ffilt5 
J»?«ll 0 5 k&SPa-'J — F 1 0 4tiottftWC 
SEtt-T*. C©SHi±, r T ABj (r-7-*-h^ 

So ^©gj, EMHS&S— M02 ©^SI$«I 1 0 6 ± 

i±^c^*>£}8i&£ftfc^«#-;i-' 1 o 9 

So ^CDidtbT> f*©^BGA 1 0 OiiMit^n 

& o 

10 [0 0 0 9] 

[fSre*««PftbJ:-5 4:t-*«Hil] ±8B«e*©>uBGA 1 

oom *^«ai oscaswsnswa-u— ki o 

ifti^l 0 1 ©4PBC3£^bTiEg£ftTV">£fiS^i 
1105 afcgR-fr'J — F 1 0 4£g,fgbJ:d k"f Sk, 
SPfl-'J — F 1 0 4 PJ±. SfcttflSa-U — K 1 0 4 klESi 

mmis- f i o 2©3a*» i i o fcuwwfWfc^bT 

b£-5©T\ SP^O-F 1 0 4^iTii 1 0 5 aCi 
ItSI k# s T-£&V^ ^tl*9>X., «?1110 5a© 
20 J; -5 fe 4 ppStiES? bTEg£ tl"C ^ S«?lffi4fit 5 
0 1 CW/iBGA 1 0 0£fflV>S£k 

[0 0 10] ±.!3#£3f5© ^BGA 1 0 Ofll IS 

fcBttS"— F 1 0 2 ±©11— ¥I±t^REiB 1 0 7 * s 

k #T- # t 1 , 1 0 6 C T 5 - k A s 

T-t%V<>o 

[0 0 1 1] *»flBtt*»*»5lij*fi:*»T«tSnfcfe«) 

ftffiftOEWfct" 4 - k S qltBfc-r 5 J: V 

[0 0 12] 

ii(©« ; fflM© J 5*. / J>^< kfe lo0i?iiffl!i>&< 
k, taiBMll «Ml±KJBJ«*iv a»©«BlE»*« 

40 i-?>s§ i ej^ji k, miieae 1 E^as <t o ctsiKSg 

1 tt«K±C?&JEat*iv tuIBB 1 E«SUi©'>*i < k fe — 

SI 2 «®»)K±{CffM^n> 8HS©*2E*|$*r-r5*2 
E«MB k , tu!B^ 2 EMU! C«filW C*l* # ftT ^ S * 

gpsn k ft ft *. t 43 »j s mmmmom 1 e«r© ^ < k 

4» 1 ofc£ N mi!3^ 1 MP^l*)T-StifB«?SacSM,Wt 
»«6S*IT43 t> v Hul3«a©» 2 E**©'J>ft < k t» 1 o 
tt, hub3'>* < k to 1 o©» 1 Eitat iiiFfB* 2lPgert 

-t-*«iw cii^fit v> So enci-st ±13 i sg* s * 

50 
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[0013] h^msMmx-Hs mmm liiittit 
zmmm 1 sBpgp©±£{i«u tuiB«i&©m^«s© 

■5 *»'J>^ < h & 1 ocD^^Uffi©^^ < t t>— as^sm 
SIS 2 MPgB&H5l3S6 2mtm^ 6 iuBB 

w&&>% 2 sisi©'j>& < i: * i oji,, bxv> siuia 

[0014] ijBBfg 1 it>*fit]BB^ 2WMWk\±s 

bV^ 

[0015] wmw, i mwmt, mm^wn^mu 
mm&znmmm i mmm*m.o £oiz.mm*mm=?- 

^©iBffi^^ftSy^-y-SMPSRftlf U Ku8B±B 

offljaau * « -5 mib^ 2 fens t ft ^a,t* v > s c t: 

* bv^ 

[0016] !u83}»fflfitiPii«^ *n?ft*cit 
a- r ^ £ ;bft* btS !3 ^ SuBBa ut^ ;t/©4>% < 

CfcAWS bV^ 

[0 0 17] |u!3^gf5m®© / >^< hfe-gP^fttii^* 
TVN^dilAW* bV^ 

[0 0 18] ##Wfc£* i M*#*«©Mi&*®** v ia 

»ffi*«B * tit ft *-r ^mh**? ft ffl 

fcfe-a5ftg£H£-tM>±-5^ iwfa^3i#*-?©iiulB£ 
B±CBiiBB^ lMISMt^xS^v iul3*g£&©* 
^FmHO-5*.'i>*< £:*>— o£*Sl8}£jgM;*ft5S5 1 
EMUI&ffilfB£ H6l»il±tJBJ«t-5xei:, iu83?g 1 
KilSJf ©'i>& < — gPft^ai^-fri) <fc-5KU fulBS 1 
IBISJ1 ft « a * 2 i&ffigg ft «583» 1 *6K Bt± ?> 

Hi, ttjiB^ i mmm cwrw immzti s * 2 e« 

Ji 4: «ft fl«j t SBK* ti * ^W«tt* KB* 2 ttJUN ± C 
MtSHi:4^t5. icsatio^ ±83i 

[001 9] &&9Q/sMmntt* mmmimm%%rtj& 
-rsxgtt, sijfB#ss(©*^m@ftS(±i^'iis iocsti 

»B4i*»« : ?©mjl3iH±t^ 1 f&StJgft^J&f Sx§ 
i: s iriB«gfc©S?^«ffi££tfmiIBSI 1 f&KJI ftS 5 «t 
o b5I B^*{*«^ © Su IBiffi ± t Ififi tttt m ft ±tft-r 
Sigh, tui3am©«?s®©*tx^n©±ffi©** 

l;±oT iiul3±ffl©JlI3aa? ft« d fulBtg 2 S6«Ji ft tuIB 

[0020] $>&9ffiMi*-e&* % imm.m%m-i$,tz 
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xficgj * t* c > It ^ y ft # 1" 3 m u t ^ * ;v ft 

[0 0 2 1] buSB* lE^Bft^fiK-rsxgii, SuIBM 
'JT/i'Mia i -5^p< y3fftffl^T]iu83IS 

±.te£mm%mmtz>^mt, sufB^aitft^*— =■> 
m^tt-t^Tii wmm ft ff^-r s is t ft a$ 

[0022] m$mmmm(D'pti: < tb-^mmtm 

5J;dC*2EIMift«v\ *Stt*t*4ft(i b <#Sft 
^•T 5«K1R* wFia» 2 ««BLht JKJSS-J- axflft $ 6 

[0 0 2 3] ttia*MWW±C&M:tf— Jl'SMtSl 
lift $ & tc-S^-r i:* s »* bv^o 
[0 0 2 4] 

ofc»c, HHegfciB)-©«tgft*-r?>«fiES«fti5i- 
(mi<Dmmmm) gii^6»H3ft#^b^* s e.> 

WCJ:*JISl©IQBB»ftlllWrs. mi (a) Bu * 
USSff^t* 4 ^ 2>*#f*^g©-gPft*lBS bT«SW t 
fxbTMS. Ell (b) li-¥©*#f*SS©KffHHIT-$) 

•3, HI (c) tt^fflgP^-ffi^cllT-feSo 

[0 0 2 5] 0^$ft&*MW*glEfcJ\ 1 0 

Ii©»?li l l*WJ^tifc*^^l 0© 

M±«#ftfei i mmm 2 0 vm 2%mm 2 

1 *» e.)& s» 1 mmm i9t » 1 1 9 ±cj^j« 

^tlfcSllEift/1^ — >2 miMW*i>->2 8 

C«JHWC«K*nTV>5JS2Blll^* — >3 3 tftfli 

2 8ftaoT^S«2^S)iI2 2©±CJKJES*nT* 
t), ilSS^^->2 8i:@^,fi9tjgi^btv>53> 
^^hgP30ii, ^7 h*|53 OA i e.5IS$tLfc^2 
Ei^3 1 fc, ^2183 lfc«S!lfl«JtS^«I^^^^TV^Sv 
> K 3 2 hft^bTV^So 7>F3 2lt ^mtM^l 

tB ij-t % tz nxD^mm t b-c mm? % . * 2 ei§u ^ 

->33(Z)7 > p 3 2©±C{±, ^«ffi«B : ?fc bT% 

2±tcii7> h* 3 2ftStB^-a-5 <toi: v;u^-us?^ 
MK5 0* s ^m^tiTV->2)o 

[0 0 2 6] 1 Ott, v 7"T" 

m) ftdx.TV^o iMIK**? 1 0 <o*mfo*&MW& 
ftfiWI-ifettC^ilW**^ 1 0 ©±.®ti±^ s> v-^— 
>-3»lll 6* s ^^n-tV^SCi:AW*b</^o 

sr? 1 0 ©*^f**^ii)isa5a, ^mtn ictftw 
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[0027] *m{*m^- 1 o (Dmmvmj- mm i i tt, 
ssi i ©±fc»j*-r*u* % ^'Jxkt;i/* u njs©A i 

*»6«ts*?«aft«K-j-5c 5. ^'J7^* 10 

;i^*/5rT3W*4i:bTtt, NiCitv Ni/ Aul 
£fflV^;i k* s T-^3o ;tUT^^;H 2©ff£tt, tt 
* >y 3rr&14©«L<£*> 6^ 0S*. tt 3 ~ 1 0 n mfiJg, » 
b<ft5/imfIjg£-r£>o 

[0028] a^jsxattlCfflv^e>^^5^s'*^^*»6* : f• 

Sffil lSft«t5fc», mB^'JT^^l 2©* 
ifeg? (;t')7^;H 2^-?>r«t^fig^nTV^si: 
S £ ttBLbSO £S6 1 SML"* — > 2 8 CjgjfekS ■» 5 * 

naus*-*-*^* s^-^a^iu 6#s)mtfl&i 1© 20 

©RlPSPfc^ U 1 2#ft**;h.TV'>S>#lii£t- 

SdfcAsjf* UV^o A*'J7^^;H 2 *>a 
>JR 1 6 ©±B£«o J: -5 fc3fe***iT^5*fiftfc1"* 

[0 0 2 9] 0©£H±fcUBJ*3;h.TV^ 
MS 1 ttftK 19ft, SI ttfSJI 2 0 & «fct>*S6 2«6fSJf 2 
l#6«fifc;*ftT^S. SSUfi«J12 0tt, *«{*f^ 

i o ©3EB± c ff^^nx f) s msL<Dm=?-nM 1 1 © 

^n^n&MttJ^-a-StS lUaPgi52 44tU^§. SS 30 

1 $S$lJg 2 0 '14*1*4 A 1 e>«m^nT *5 *) , » 1 & 
SJg 2 0 ©*$tt, 5-150 //miS, Jf* b 
< tt 1 0~7 0/*m*IJg©$5Bl*)T*&2>o 

[0 0 3 0] SB 1 itfifigJi 2 0 ©±£tt, SB 2 tfifM 2 1 

jwnassftr^*. w,2mmm 2 1 tt, & 1 shsji 2 0 

1MPS5 2 4fct J;-oT^JEK^nS©HaB2 5*5 J: 

tfn'J7^^;H 2M9J;oC*i#i?i 0©iH 
±£ffM£tiT*5D, n')7^;H 2©<A>&< 
g&£^ffl£-y:&S62MP£B2 6^#bT^So 

[003.1] m2mmm 2 1 1 &«g 1 2 0 ©@mss 40 

2 5 SSot^S-tCiot, ®^gP2 5 ±©ie 2^ 

2 1 ©®rB^jKA s ii^gP^©'fev^me)*^^Kfc^ 
Sfcto, &M$S 2 5 ±#ctwr SMS 1 e*§^*-> 2 

8 *5 ilFSB 2 E»>s * - > 3 3 ©BfrJSS&B&lt-r 3 - * s 
T" § ?> c 16 1 ttIM 2 0 ©S^gP 2 5 zttomtfi l-Wofz 
tot, Hlffetl 2 0©J¥£/WJ;ttt3 0-8 0//mg 
Jg©k^, l©ff£tt2 0~3 0/imlI 

fc-r&c:i:##*b^. il»^->2 8*3 

<ttf» 2 e*^*— > 3 3 ©iwis£ $ e> tf»±-r 6 tz 
16 1 leiM 2 0 ©smsp 2 5 tt, 18 1 mmm 2 0 © 50 
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m 1 IPS 2 4 s<R!l® fcj* 1 IMM 2 0 ©±B 

100~l 4 oftgg) Sfttid 

[0032] m2mm 2 1 ©ss 2 hpsu 2 6 tt, im 

y ^r^S©tt^* £> , n'J7^;H2ffl >f £ BtB 
id tJfcfifc^ftTV^d bV^o 56 

lEIfcM* — >2 8«DWIftSSitt5fc»t, «6 2f6« 

»2 i 2 mat® 2 6 mmt zmmtm 2 mmm 2 

1 ©±ffik* s #&ft (0i*.BU 10 0-14 OJKfljg) ft 
«:f A o icSK 2 iflP^P 2 6 ttJ&dSSftT v^SC 

bV^o 

[0033] 12 t^-r <t a Cs M2mm 2 1 ±.ttt 

S6 lffiH/^ — >2 8AsjKjEK*ntv^S. SBIBMI^^ 
-> 2 8 tt.air©l6 1 iffi»&W bT *5 D , * 1 !BiS©'± 
& < ti)— ott, SB 2 6 1 1 13« 

siwtssiK$*iTv\s. *?ttBi icta«{c«i$ 

^^TV^SS6 11S$«2 8 att, — SiT-fe2> n >^ ^ hSP3 
0^r.^3V^T^ : ?»21 l±fcttlt5^9 7^^M 2 
C«ftWCJS6«l**i-C* D, SI 1 Eie 2 8 a©flMHJttSfS 

2mmm2 utiiiu sb2e«s^^->3 3©n> 

hSP3 OhWSvjWfc^SttTViS. SB2IE^^ 
->3 3©n>^^ h^5 3 0 k©SMS5*t^©i«J© 
SB 1 WM.2 8 a©ffeSStt®»^^:§ < bt* < 

[0034] 4WcsaftbTE«*n&* ; ?«a**-t 
s^^^caussRitEt-ra g^e., S6 1 s*a2 8 
att, 4P»fcaa«btE«*nfcsu : ?«tii ia^m 

1 lBCDV^r^^*»l■otggHs$tl'rv^^>c:^:is^^f*b 

S6 1 BB^ 2 8 a£XT-*&l 1 AClibfe^C 
tt, S6 2 - > 3 3 ©SB 2 ESS 3 1 ^m^-WM 1 

lBft«6tt-r*iKJ:v\. ^gPUffi (7>F3 2) 

ftffiJltOEWK:-i-4aW4»6x *«f*«^l 0©4PSC 

wr&m^mmi ia^^vi iB7c(±e^<, 

itmj- 1 0 © 4 PSW^OIR? 1 1 C £S6 1 EfS 2 8 
[0 0 3 5] SVf 1 £#h.§1-3o SB 1 IfifMI 2 1 ±C 

tt, sb i - > 2 8 %a-5 <t a c» 2 mtte 2 2 

7!) s ff^^^^TV^?,o SB2if 1 fe»ltt, SB 1 %&MM 2 1 ±± 
StJfM^tiTVN?>^Sttfe<, S6 1 Elf 2 8 akSB2 
EIH3 1 ^©JgFaifiiSftfTdietlA 1 ?., «2|6fMRttit> 
5ft < h*)S6 1EK2 8 a©±.^rBfig^t^-CV^nttJ;v^ 0 
16 2 $MfK 2 2 tt, «awt©»tttt»*>6«dtsnT v^ 

^WJx.tt'2 0 0 0 kg/mm 2 WT©«#4) frfeflt/S 

o t(D?$izmB^&mcDM^fcmmirz>mi&±}<Dm&.% 

SB 2 MIHBt 2 2 C «t o T ffi± ■ W ffl-r S 3 k *s pj|g £ ft 
ZftbX'&Zo i&W^Unt bT, fiJxtt, iXril/ 
^^S^'J -f ^ b'^T^ >; b^J-*dr>-^©ft^ 



(6) 



tt* & m f «nx- $> n £*j #+e m& & z n& v ->„ 

[0 0 3 6] *»Wtl±, £2&i£ffll2 2©Jf:^ti, m 
£tt 5 ~ 1 5 0 ,um«flt. »* b < Ji 1 0 ~ 7 0 /zmfl 

m Its m%-& 1 0 ~ 2 0 0 0 k g/mm 2 ©iSBII*)s 
£PSb<fil0~1000k g/mm 2 ©tBl!f*]s £ S> 
££F£ b<lil00~7 0 0 k g/mm 2 ©l5Hl*)tfe 
S„ #2mmM2 2CMBWfrtiL> m%.l£5~2 

0 0 p p m/°C©t5B]|*ls »£b<(il0~100pp 
m/°CCDfGffll*K ££C#*b<B:l 0 0-6 Oppm 10 

/-comm w c » s . s§ 2 gutgt 2 2 coBBum 1 sw* 

5$i (-^>^) fc<0*tt % 0|*.tt5 0~2 0 0 0 0 0 
(kg/mm 2 ) • (ppmA) ©fsBfts Sf* b < 
(il 0 0-1 0 0 0 0 0 (kg/mm 2 ) • (ppm/ 

"O oimmft, s5>fc#* b< t±i 000-42000 

(kg/mm 2 ) • (ppm/'C) ©IfiHrtfc&S. * 

Ms i 2 o * J; nm 2 jtgjKJi 2 1 ©wrftfrx 
fg^j!R2 2 tov>T©^w*> mimmm 2 0*5 

2I6WI2 lfc*«ffl*n»*. »lfft«JB2(K ^2 20 
2 1, fc=fcT>*B 2 f&ffll 2 2tt, n b«*4*> 5> fit 

br* nt v * x i> z h fix v •> t t> «t v> . 

p=0-*m*> #f /S£ ft S i§£r s #Jl©JW-§8wS*##g 
£1- 5 c i: £ B6±-$- 5 d fc A S T* & S o 
[0 0 3 7] SH 2MIHRa> IB 1 1S(»)B 2 8 ©iJ>& < i: 
*»— »*EHi1 _ 5SIS3BBP«P2 7*#b"rv^*. *3RB 
□ 95 2 7 (is W,2W.Urt& — >3 3 0BfJ!i»*BS±-r?>fc 
ftt, «2««R2 2<0»3WP»2 7feaS-r*«ia 
fc^2fg$fM2 2©±®fc#«fc Witt, 10 0-1 
4 0 gUJg) Sftt- ±5fc^fifc£ft-tV>SZ:i:#S*b 30 

v>„ m 2 neif e 2 1 cad at* 2 itsntit 22^1 mm 

J12 0CD«*f»2 5*«oTl^*©TS S^SP 2 5 ±© 
%2%mWL2 2©WWfc ! Kte£kfc^a5#©&^rB-e> 
MMiCifeSo C©feto, SfS2«ftj»K2 2±CJ^J** 

ft s si 2 gasi^* - >33 cDiw»ftw±r * - t#T 

g s Mf 2 El*^* - > 3 3 ©MftSIS Ct5;t * S T 

& <5 o 

[0 0 3 8] HI 3 C^tidt, MS 2&&JK 2 2±Ctt 
$&2iaa^* — >3 StfM^tiT^l!. %2W&** 
— >3 3tt«»OS(5 2iB«S*rbt:*t)x £2K«fc©'J> 40 
£e < i: t> 1 ~^(is ft 3 SBPSP 2 7 [*)TH 1 BQH2 8afc 
«J?UftCfg^£ftTV>i>o S11S2 8 ati^CS 
M2ftT^Sfg21Eij&3 1 afi— «T- b§15 
3 0 aC33^T3llISiia3 1 aOffeWfcigiHESft-t* 
Ds f§2IEiil3 1 a©«{i^as«ffii:bT^1-Sv 

> f 3 2 c £&k * ht ^ s o *4b\ *mMnm 

T(i. 7 > F 3 2 (iJg 2gE& 3 1 ©-gPi: bTff$f££ft 
TU&» 

[0 0 3 9] *fc, |2E8;^->3 3tt, %2MU 
3 1 a©ftbCs fg2|E*t3 lb£*bTV^ 0 »2E8 50 
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3 1 bfi, — SiBT-fci>3># btP3 0 bfc.^5V^T^2 
HPg)52 6fed:^H3MP^2 7 b |*IT-^tBbTV^ 5^ 

i)7^^;H 2 ta:M,Wt^gM$flTv^?,„ ag3Mpgp 
2 7 bfcfc, »2HP«2 60±ttt«1-*«t-5K:JB2Jfi 
i^JK2 2iZM!$,£flX&b, n*)7*&)Vl 2(D'PtH< 

ti>— spsatB^-^Tv^. H2ia^3 lb (is ^sua 

o 

[0 0 4 0] »2E»^^ — >3 3©7>F 3 2±{C 

(is ^«**— ;i/4 o A s ^g^$tlTv^i) < , ^it;-;M0 
(is f?!lx.(i"s *BBs ^ffl^y^-snfcfBx -^^;i/^F* 

e)«fiSt$tixv^?.o «2Eg;^->3 3^f*a-rsfe 
tots %2mmm2 2±tttv;i/^— mis oas 

^J^$*XTV>S. V;i/^— b^^> MI5 0(is 5>K3 
2 ©'>)&< i:t>— gP*«tB$*SMPgf5 2 9 ^*bTV^ 

o 

[0 0 4 1] *3fcnM$8£ i ti(i\ SB 1 W.W*& - > 2 
8©±K»2IS»^^ — >3 3*J&J5R^F■H••rv^S«i§* 

^./rv^5fctos 4pg(cMgbT&B-r?.«' : ?mffi d i 
A*fciii ib) zturz^mtt-m^i otzmm^sma 

1 0©4PSCffig-rs^Sffil lAdb'i^'l lB£(i 

xtt < s i o (D4?m^(DM^mm net 

EHR&ffill-r £ - 1 K i oT s ^a5«s ( v > b* 3 2 ) 

[0 0 4 2] *fes 1 0 ±.©*^Sffi 1 1 t 

ft&WG. (7>F32) i:«0|IIJfcte*(OJ:d*i»«-U- 
H S ©T-ii^ < s ^v^y vmK. 

mmt%mmirz>&(7)x&z>tzi>b, wadxcii, ^ 

^ s ^«f*^m<£^iJffl^?,t»$S31««i5s 

[0 0 4 3] *&t % *2iB^^->©v> H 3 2© 
±lZft&mmW¥£te&&Mtf-)1'4 0ifiiBLtire>tiX^ 

[0 0 4 4] ftC, 114 (a) - (g) *5«fc*>'IH5 

(a) - (g) 4#^b*;A s e»s **na^at**»** 

[0 0 4 5] £-fs 114 (a) C^tidC, ^^Sffi 
1 lAWJ^tife^H^^-TS^aif**?! 0^ffl«,b 

fe^s l l ±lc/i ')7^;H2 sjkjs bs * 

0-C^UT^^;H 2£mdd£-£SfSlllP£P2 4^* 

ts*i «6«ijs 2 o t^mitm^ i o ©±ffi±(cff^-r 

So *fcs 1 0©±®©^*,«^«11 1* S 

JEW $ fit v ^ 5 ««W^©»»H:, / W ^"<— > a >Bt 
1 eia-stl^TV^'tWSbO. d©t§-S\ 

if.X y^rlttci,^?,, i^tSi i©±.ffi©Jliaa5 
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[0 0 4 6] B^MS 1 1 ±(Drt U7^;H 2 it, ffl 

IIS) *?,MU7^;H2&Mt5. *4os a*<;t 
/^;n 2<z>Mmt, *mm**?i o©ii±c*ia 

[0047] hi mtm 2 o ©j&atuu ^ ts. **f* 
sRdF- 1 o ©£H±fcitetettfttf (JP£ : 0!l 10 

*f b T ®& £ mfc £ & JK&fr ackCi^ 
i;t^^;h 2 ^stB^-y-sH l iPS 2 4^Mts 

^X-^^-g-M^O -f 5. b*4>T* 0 b— M^tf*^ 

as \zmm t&itgc *a»#^s t anfr s 

3:p#©&v^BT-JPo;>3#ft^o Filets 5 0 0 fimmS. 20 
f*>N 1 0 0 O/zmgJKT-fe «tV> 0 

[0048] ss i mmm 2 o ©h i wpgp 2 4 tmn-t 

gffltS^hti^T, HlMPa5 2 4©«®2 2hW, 

1 mmm 2 0 ©±js^* s iwn 1 0 0 ~ 1 4 0 

Kflft) ftftf <fc-5C# 1WPSI5 2 4 ^^1-^-t* 5 
[0 0 4 9] &4b\ flfcRttttOSeiR****^* • *BJ*f 

s»^K(se.f> ^tbtmMn&y 4 ^AtttMot 30 

1 0 ±fcft5 1) »t>*fcflfct, S^fcffl 
flfefc ft*t&fToT*»Wttfc:JIS l IBPgP 2 4 fcjjaft b s 

tnt «t otssiM^* e> n 1 ife^e 2 0 &^-r 5 . 
v^^iweti&inx, s. fc tti y ^ > trO'fb^flS'&iP 

[0 0 5 0] HI 4 (b) C^tJcoC, AU7^ 40 

# 2 1 IfeffB 2 0 ©ISMStf 2 5 i a 

U7^iH 2©'>&< fc*»-gBS«tH$-e-5»2|8P 

2 6 sfftKttiSt jBBg u *nc io xmm % 
M2$mm 2 1 fc?fcjsft-rs. m2mm 2 1 ©j&*bu 

* 1 SMtJl 2 0 fe^jsa-TixSfcPMloxgK: ioTff 

[0 0 5 1 ] S§2§lPSI5 2 6 ©^J&fcfc, ^'J7^iH 

WSln. c©J; at:bTH2PlPgP2 6£ffM;1-ft 50 
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&\ c:©xg©^tfTt>ti5^ ^xficfcwrfStTS 

■5. £fcs ^>Jry^;H 2t«JW?jfctea**ixSBBI* 
©KIRft »±-r 4 ?>s 12 tfilKJB 2 1 ©SI 2 Hp 

sis 2 6 ttm&t a«® fc» 2 mmm 2 1 ©±h t tm^ 

1 0 0-1 4 0 ffigffi) S*f J: -5 C*ff S 

[ 0 0 5 2 ] SS 1 %&jB 2 0 2 5 ^aifiCS 

•5 fc»s HI 2 0 ©Jf^WUfci' 1 0 0 /tmg« 

ctt, »i»i2 ofcntttttwsftffl^TfeAv* 

[0 0 5 3]*K, 14 (c) C^fiol:, H2$fi« 
S 2 1 ,feJ;t>*«^mffi 1 1 <D±\Z% 1 Mflt&KJI 1 3 a 
5Mt?>o ^m^SJS 1 3 afflM(ift©J:5t bT 

[0 0 5 4] *r, CT*t£0 2 £:CF.»4:©$!£$Wfc&ffl 

v^s^xvsas^fTV^ j£tiiz£.-oTm2mmm2 6 
&T>ti-®mz£-oTm2mm 2 6 ihibi&jk 

11 3afc©*J»ttftlRl±***fc*&K:ff^. *I§»B 
^T-tts 0 2 fc C F 4 h©r^M,f*^fflVN 5 -7'v X?»I 
4fT o T V > § # % 7"^ X T®m t ffl V ^ 5 tM*ttH 2 1611 

[0 0 5 5] 4ffi«|?toc)§©liufflS'T:$.5= i r^-7 

«6ft« 2 6 ©fflCSf;!?*^ §Ott«t ftl. P d^S 
tS&*ftH$'&S. ^©^s P d^jlSA s WtBbfcH2$fe 
$1J1 2 6i: r;i/* \) ttlssi? C u&bo § £ff 5 c i: 1 1. 
oTs Cu*f>&5ll«I^Iil3a5**t5. 
H 1 1 3 a©jp^i±, >7^) 

©tlj^A^s Fll^iiO . 2/zm~2. 0Am©t5Hl*ls 

[0 0 5 6] *^ft^ffiT"t±s ^ ')7W/H2 ttf7 

uttS^t* 5N i*e>ft sfctos v&mmffl 
Cutoot©PSt s niJ7^^;H 2isS)oli(:i!l 

(gss) iztt*M2®,mm2 i*»c,Rms-rtv>s© 

T-s MU7^M 2t«?lil lh©#HC4J)og 
ft* s A0atr^ tA s ft ,<s -ttH&^T;!/* U nJ^©A 1 
i^^Si^til 1 A s i*o^tftlcJ;oTv§»$n§c 
h* s ftVN 0 foT, ^U7^;H 2^I3iaCf2 

«t js 2 1 ±c* i mm&mm 1 3 a ^Jt«i- s - 1# 
x-g&tztb, m imnmmmi s afDBi&tmz, mi 

WB&MJB 1 3 ai:A-')7^;H 2 tomteZfi 5 z 
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[0057] nm&mm i 3ammtt, m^iti 

±m :«*«(>. £i«bfcij N T 

ilO±CCul : 0. 5/zmIS) ftHSTTS 

[0 0 5 8] 0 4 (d) izmti-diz, » 1 MR 

&mm 1 3 aCD±C» 1 ^ Mil 4aSM 

bfc», f 1 1 3 a©^ ^1 1 ^ 

i 4 admits m i i 3 a±t4tyi« 

ttl/^h^ b fcgL d©b^x)-©-5*> i±± \-fWk 
l/^H14 a©JP£fcb f?iJ^fi2 0 /xmfMJgtc-t 

[ o o 5 9 ] m i wm&mm 1 5 a a, ^scui 20 

0P£ : 1 5 /tmIE) tb IS 1 JPSifeRJi 1 5 

a©^m(4s m«*#«>o&Sc*fliv'»TfT o= 

III 4©JP£H;, EIH&£ft«Dfijftfrg^ o~ 
4 0 //m©ffiffl[*Iio1-5o 

[0 0 6 0] HI 4 ( e ) C^"T «t $t, H^v 

Jfl/^Ml 4a^ibti*t5» 

[006 1 ] 0 4 (f ) tss-ridc, seintBi 
&jm 1 3 a*5j:.i>-^ ijpjk&jm 1 5 asamwtBft 
incttt-st, $ismui2 8 »i 

IW&Jl 2 8 ©JfcJE&fcfcft© id t bTfTfcnS „ 30 

[0 0 6 2] £?\ « 1 WR&AJI 1 3 a* JltFJB 1 J* 
JJi^JI Jl 1 5 a £}g/§?T" S4Cui -y ^ > ^tft 

hcioTiwaii 1 4 «fc & &m$<Dmmm&mm 

1 2&$fcfr bTP&SnTSo ^©@b 0B*.«O 2 fcCF 4 © 
ffi-frSMfc&ffl ^ 2. 75 X-^mmiz J; t) SB 2 ig&|gjf 2 1 * 
H© b*^ -f x.y^->^&ffv\ *vi-e^J^.{4*^^<feffl 

&J|2 1 P d^IttiSt 2> W\ 

a©^ — 5*1 S«Ui 2 8A s f# &ti5. 40 
[0 0 6 3] &*K **Mff^T-!4s Cux-yf>y» 
t bT®<bl*rji^£ffli^v^#, «Wb*rfflig* 
(CfW-Ts AMs*-**** b < !4iSgMb*SRfll5K^© 

[0 0 6 4]»C, B4 (g) t^ti^C, SR2IBII 
m 224*2 HMD! 2 1 CDlCMt 5. §2 «f IS 2 50 
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2 OJgJtfttt, * 1 fMIJi 2 0 4ffJfi£1-5X|Ih|5l«©X 
lit ct.oTff *.« <£. < s HftWtttffi l sum 2 8 

izm2mmm 2 1 ©± ops : 

2 0 ^mgf£) bfc^b 11 1 EMU! 2 8 ©'>& < 

[0 0 6 5] *C 0 5 (a) t^tiat, £2«ftfg 
IX 2 2 43 J;if » 1 BHUI 2 8 ©± fc£ 2 MK&JRJI 1 3 
b 4MtS» * 2 1 3 b (ommt, s§ 1 W 

M&mm l 3 a*^J6dl*-*:i3BfcRM»©i«fc ioTfi 

[0066] is (b) csnac, i2ii 

&JBJ1 1 3 b (D±lZ.m 2^f*U^M14b 
Mil 4bcD^^T^SfR#ftBK1W^±fcM^ 

mm&mm 1 5 b sj^jer-t s. »2^^*v m« 1 
4 b 43 Ja>'<* 2 mm&mm 1 3 b ojaatt, mitv* 

UPX M«l 4 a*3J:W»l#JR&«Jll 3a^Mt 

[0 0 6 7] ifelCs 0 5 (c) C^sf A-5C N Sg2 j< v 
^bi^X Mil 4b^7>l¥bTP**-ri.o 

[0 0 6 8] W:, 0 5 (d) C^n^t, *1E«S 
J12 8*»j*-r4iSfcH*©iHK:J:oT^ »2»llft 
1 3 b*S«tV* 1 5 b &S^B«jlc|» 

sit, wa©^*— >ft#i"**2iai^*— >3 3 

[0 0 6 9] 05 (e) Cwti^Cs V«/^~ 

i/yxM 50^2 ^jii 2 2 ©± t^-r 5 o v ;i/ 

J;<^ 0J*.tt % v;i/^"— b5^X b4H2ffi^^->3 

3 *s «t 2 mmmv>±izmm b tm, ^2 ^mkisub 

3 3©7>M 2(D'pta < SI54S;±5-ri>*4PBP 

S3 2 9 4BB)<;-rtv(i«tv>o vM-i/y^ bjjis 04® 

St5-fci:J:oT, 3><^-7 h33 0 t^S!E«S3 1 

4 mm b fc (± Ayyc* 5 ^{xst i) ^ j;a s t-§ s.. 

[0 0 7 0] *C, 05 (f) twfJ:-5t: N »4iP 
35 2 gtSttibTV^S^^ H 3 2©±tMiJ7^^;H 

5 14Mt§. /^)7/^iH5 lfc Ni 
Jf OPcF : 5/zmfIJS) itAuJi (J»^ : 0. 0 5/zm 

[0 0 7 1]i«t, 15 (g) KjS-TJ:$fc, 

^t-, ^a^— ;b4 ot;^U7^^;i/5 lfcSSihfe^ 

[0 0 7 2] *affJIt;J:h«, ;ti)7^;H24 ! 
ffifp< >.v **f4£* bTV> Slg^ 1 2 4^'^^ 
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8 lEIftJI 2 8©Jfcf£fc ioT-Mbti 

fTt? * e. C» 1 BIMi 2 8 fc» 2 EfSJi 3 3tfflg 
i^ftSI 2 IBigUf 3 3 <mm^ i oT-S UT^fT § S 

#lH!ik&So 

[0073] * fc N *sas»«-eit, ms i mm 20® 

Ztztb, IE&*ft^0T;><£;H 2C*J55>*C^W5 
£ C b s PES* ©Bf « 4 * * & v ^ J: -5 fc 1" S - 4: # T? 

[0 0 7 4] fc*>\ **WJ?JT-{i^ 1 0© 

3tB±fc35 lttll 2 0, g2«ii2b 43iWS5 2 

iii2 2«u&^ dn&onBCflh©« (W^- 
tt, «SJf, »ttf*Jifc£) k*> sTI&T?* 

«t-5t-rn«J:v^ ft*B*M 3 3 ©±fcflfa©Jf 

*&»»* #tt#)l&k) fe^bfeSlKis v 20 

[0 0 7 5] £fcs *faBKa"Ctt«Bt*«)i 1 3*i 

ti\ r«:^TCr, W N Ti/Cu, Nif^fffl 
bTt> J:V>. »§i&«Ji 1 3 kffM^BJg 1 5 i: 

ft*ft*ftH&S^tt»fcJ:&*lfifcbT*S* 111 4 
(f) &<fctJ<15 (d) t^io^»SIW^^^^> 

(flh©3£&fcj&ffl» ±B*M0&»T?ttN 7>h'3 2©±t 30 
^gpmSi^kbT&S*-^ OftKttfe**, 

lltUt, 0|*.HU HA/ti U-A47>>*3 2 _h£ 

= y <5r )\s/£t> > f 4 IStt 5 - k A S "C § 3 o 
0*>£>2§tabT^;ft,tt<tv^ g&eWffi&tftW-s^kfcJ: 

oTs 7 > F 3 2 ©±£:£JS#— ;i/ 4 0 4)11*^*1" 3 4C 

V&m ft S^fctfflS. 
[0 0 7 6] tfcv 7>F3 2 ft^»«W«^ t bT#£ 
i^t?>7>b* • >y h" • T V 'f (LGA) 3!©fii£& 

ft ft sj»a* ± C 1" a c tt > E^»« ? 

o*acc iot, 7 > f 3 2 £K*&s«±©s§s^s? t 

©«*OTfcJft»l&8»CfT&5 - k#T- $ 3. -5 > F 3 
2ft^gP«l^i:bTilVM,c:fcCj:oTs 5 
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©f£VN*#f*»eft^ii-r 2. £ k tfTf * 5 o 
[0 0 7 7] 

[|PB©$J*] ##gBJ3£.fc*ltt, *zif**?©4PffilC3fi 
[HI] (a) tt, «il:J;S»iC^5« 

i*^g©waBT-s 5, (c) tts *<Dmw&Jzw?& 

o 

> SgtSW C ttn-T T" <fc 5 = 

[13] *«flaci5 nmrnmi^ * i* s * 2 iais^ ^ ^ - 

[14] (a) ~ (g) &n ^B^^iS^SSff^t* 
» S ^*^g©S5i*?*ft^1- % fe »©x|IWBH 

[15] (a) ~ (g) fix *»IHfcJ:6WB&»C* 

[16] (a) tt, ^*©*#(*Sffift^-rifiai2!T-fe 
5c (b) tt, ^<D*mfo&Vt<DE&'<*->&™ir 

1 0 *a»{*S« 

1 1 

12 MU7^;i' 

13a » 1 

13b ^2»flI^JSJS 
14a ^U^V^XHI 
14b 12^-v+V^M 

i5a mimm&mm 

15b ^2JPfl«^«B 

1 6 /lyi^— '>a >IK 

19 » 1 «IUt 

20 ^1 le^ji 

2 1 ^2 IfiliJl 
2 4 » 1 BBP6B 
2 5 ©MSB 

2 6 ^2i8Pg|5 

2 7 *3B8PSIJ 

2 8 ilEi/^-> 

2 9 H4PIPSB 

3 0 n>-5">hSP 
3 1 

) 3 2 v > H (^mffi) 
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3 3 W 2 — > 

4 o ;u 

4 1 

5 0 v ;i/ vi^xM («HR) 
5 l /tu 7^^;H 

i o i jmmhk? i^mit^- » y) 

1 0 2 BfflHllHlBfr^ — h 



[mi] 




12 11 25 28 30 10 24 30 28 25 11 12 
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